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VL Part of ^ L ET T E R from Mr. Caiwell 
of Oxford^ F. R. S. to the Rtqjerend Mr 
rlairrfteed^ M. R. S.^S. giving an account of 
a new Barofiofe^ invented ])y him^ and command 
cated by Mr nodgfon^ F. R. S. 

SIR, 

I Have made a new Sort of Barofcope, 'tis cheap and 
very exad, I here fend you its Calculation as it oc- 
curred to my Thoughts before I made it. Suppofe ABCD 
is a Bucket of Water, in it the Barofcope ocre zjosm 
which confifts of a Body xr s m^ and a Tube e z>y <?, the 
Body and Tube are both concave Cylinders communica- 
ting with each other, and made of Tin ( for want <)( 
Glafs : J The Bottom of the Tube zy has a Lead- weight 
to link it, fo that the Top of the j^dy may juft fwim 
even with the Surface of -the Water by the Addition of 
fome Grain- weights on the Top. Tlie Water when the 
Inftrumenf is forc'd with its Mouth downwards gets up 
into the Tube to the height j m. There is added o» t!ie 
Top a fmall concave Cylinder, which I call the Pipe^ te 
diftinguifh it from the bottom fmall Cylinder, which I 
call theTube : This Pipe is to fudain the Inftru ment from 
finking to the Bottom, ^^ is a Wirei^i', de are two 
Threads oblique to the Surface of the Water, wliich 
Threads perform the Office of Dmgonals : For that while 
the Inftruiiient fmks more or lefs by the Alteration of the 
Gravity of the Air, there where the Surface of tlie Water 
cuts the Thread, is formed a fmall Bubble which Bub- 
ble afcends up the Thread while the 5 of the coinoioa 
Barofcope afcends. 

The Circumference of the Body is 21 Indies^ therefore 
its Area— 35: the Alticude ^-^.^~--- 4^ therefore the Bo- 
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6fs Solidity =^ 1 405 each Bafe s m^ r s^ lias a Convexity 
wliofe Altitude is 6.5, therefore the Conoid on each Bafe 
is nearly ==^ Hi, therefore d the whole Body is ~ (" 140 -^ 
III ■+ Hi") 16^5 and ^ the entire Altitude of the Body 
— (4 -4- ,65 H-.^^ =:=) 5.5. The InnerCircum^erenceof the 
Tube is 5 014^ therefore its Area n-^ a the Length of the 
Tube = 4*55 therefore the Tubrs Capacity -^ p "^ — 
fore C, the Content of the Body and Tube =-- 162 
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in the Inftrument on ImmeiTion Contrafts fomewhat by 

the Cold of the Water 
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this Gontraftion I find 
is nearly as much as 
would be produced by 
an Addition of 1 Inch 
totheAtmofphere's Al. 
titude 427, this in cold 
Weather^ but in warm 
Weather 'tis probably 
twice as much : but we 
will now fuppofe it = i, 
therefore the Depth of 
the Surface of the Wa* 
ter in the Tube below 
the Surface of the outer 
Water is = ^ h- j^there- 
fore the Preflure on that 
inner Surface is as the 
Altitude of the Atmo- 
fphere above it ~f -+• ^ 
4- J -^ a ^=^-F -h- a (put- 
ting F — f-h ^ ~r I.) 

Then for that the Spa- 
ces 
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ces Iiitowlilcli the Air is contradliedj are reciprocal to 
their refpeftive PreflureSj and for that while the Iiiftru. 
meot is out of the Water the PrelTiire / aofwer\l to the 

Space G therefore, F +- ^ :/ : : C : J-^^- ~ Space which 

the Air takes up in the Infirument under Water ; there- 

fore, d-" ^ ^ " that Part of the Tube which is pof- 

fefsM by Air = 4^ (fuppofiog the Tubers Area 2 = # J. 

Therefore fe — ^F d— sd—W am -f- a a m. Therefore 

aa-h F -+..— K4=-il^ PutF'-*-— = 2r, there-- 

mm m ^^ 

fore 4 ^ -4. 2 # 4-=-^- — ^ therefore d =%/ :/-«£Zlil£ 

^ ^ m 

Then fuppofe the Atmofphere's Gravity lefs fo much as 
to fink the 5 rl- Inch =1.4 of Water^and therefore potting 
9 = F — 14, and in the laft Equation a inftead 01 ^, and 

3^ inftead off , You have « = Z"^— — ?~ h- 5^ : — ^..Thut 

I find ^=2.72? J , r 1.- 1. 

^ >md therefore ce. — #= • 22, which . 21 x ^ 
^ = 2-94^^ 

gives ♦ 44 Cubic Inches, and ffoppofing.a Cube-Inch — 
25I Grains j .44K 25-5 -^-'iii Grains-weight " of ..Wtter 
that- was gotten^up into the Tube in the 1^ Cafe more than 

iji'thei^-,and therefore the Barofcope rtquiresan Addition 
of III Grains on its Top to.-fiok-it wiih the Level of the 
Water inthe 2.*^ Cafe more than in the 1^% and this opon 
the \linking of the 5 in the common B:M*o-icope only -K 

Inoh; Now i -Grain in ttiis^ new Baroicope is nmrlf '.as 
-dilcerliable as -i-r Inch in the Co-oioion, and roercfb^'s this 
^^new Barofcope is more exaB; than the Coiiiaion 1 11 
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Put/ ~ 247 . ^ ~ 172 . i = 1(5^ . i^ — 2 as. atove, only 
change F, puc F 457-?> ^^at is, fuppofe the Body funk in 
Water 4 Inches lower ; In this Cafe a r= 208, therefore 
a -^ cc '4=r- . 64 which multiplyed into ^ ,^ rr„ 1.28 
Cubicinches, which x 255 gives 324 Grains^ and fo 
much the Body's Top x m being funk 4 Inches 
\xv\Att Water, the Body becomes heavier, than while 
^ m was at the Surface of the Water. Therefore tliis 
1.28 divided by the aforefaid Depth 4 gives .32 the A- 
rea oF the Top Pipe fuch as would ballance or biioy 
up the Body at any Depth. Striftly fpeaking the Pipe 
fhould be gradually bigger upward in order to fuflain the 
Inftrument at any Depth, but as to Sen (e 'tis Cylindrical, 
audits Circumference — 2 005. But for that the leaft Al- 
teration of the Air would make.the Body's Top xm in 
that cafe pafs thro' the 4 Inches (which 4 Inches I fup- 
pofe all the Variety of Depth that the Inftrument has room 
given it in the Bucket to afcend or defceod ) therefore the 
Pipe is made afmall matter bigger, (w^.) its Circum- 
ference is 2.14; whereby the Pipe, according as the Body 
finks more, gives more refiftance to the defcending Bo- 
dy. The Pipes Area is.3 643 : Therefore the Capacity of 
the Pipe in 4 Inches Altitude is =^ i .457. But as abovefaid 
togivejuftly no refiftance, its Capacity fhould be \,z%. 
Therefore this i.28 taken fromi.4575leaves . 177 the adu- 
al refiftance in 4 Inches depth, viz, (-177^ 2^3=) 44 
Grains* 

But this refiftance witl not be the fame in all weathers^ 
in order therefore to calculate what it will be when the 
5 of the common Barofcope is very low : For example, but 
28 Inches high— 592 of Water; / muft be fuppos'd ~ 
3925 thf^refore F —/•+ b-^- \-=r. 398.5, and the reft as 
before; viz. /= idj, /^= 67424. F/i'= 645^229. 

I'hence by the aforefaid Equation 4 — . 2. r 9? ,_. _ 

, Q C Therefore 
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e — 4i rrr. *zK. '^Ivx:*^ >■ '-^^iV-es • 50 Cubic Inches, which 
X 25'^ — iifS G^-ans. So tliat this Darofcope w|-teo rlie 
^ is loweft, is tBcif exaft than the comrBon 126 Tjibcs^ 
fuppofuig the Body immersed afrefhwhen the ^^ is fo low. 

Next whue the $ is fo very low^ (uppofe the Top of 
the Body deprcfs^d 4 Inches iioder Water ; therefore f 
rx F" f 4 =r 402»?^ tut reft are as before, viz. fc — 67424, 
then c& will be. 1.9: bjt before, while the Top of the Bo- 
dy was at the Surface, a w^^s 2. 59* Therefore the Diffe- 
rence 69 X Tube's Area 2, gives it^S Cube-inches, which 
X 2$| gives 549 Grains, and fo much the Barofcope is 
heavier when the Top ^^ is 4 Inches under Water, or 
which comes to the fame, fuppofing that y at 28, ^ and 
ocm at the Surface; this Barofcope by the 5'^ afcending 
h Inch will become heavier 349 Grains. The Pipels Ca- 
pacity in 4 Inches Altitude was i^fj/rom whicfi take the 
abovefaid i*?8, therefidue= .077, which x 255 gives 
19 Grains in 4 Inches ; fo that the Pipe will follain the 
Barofcope, and alfo 44 when the 2 is |o| high, and but 
19 Grains when the 5 is 28 high* The fewer Grains dif- 
ference there are in its finking,, thro' 4 Inches, the more 
nice the Barofcope will be. 

There where the Thread cuts the Surface of thfe 
Water^ isformMa Bubble, therefore this Babbie while 
die Inllrument finks in Water 4 Inches, which is all tke 
room that I give it, the Bubbk moves on the 2 Diago- 
nal Threads 20 Inches, it follows therefore that 1 20 
Grains difference would make the Bubble walk over 
1 20 Inches, if the Threads w^re fo long, but as it Jias 
been above calculated, about 120 Grains difference of 
Weight of the Inftrument is producM by fo much 
of the Alteration of the Air, as would make the 5 
oiP the common Barofcope blneh: therefore when tte 
5 afcends w Inch, the Bubble of this new Barolcope 
afcends 12.Q Irches ; there; ore this new Barofcope is 
more exaQ: than i^e Common Barofcc^e by about i^co 
timeSt Ob^ 
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■ (Mprvdih^s made ivkk iMs mm BarofioPe* 

I , Willie the i of die commoo Btrofcope is often known 
to be itationary 24 hoti^^s' together, the Bubble of thi^ 
new Barofcope is rarely fbond to (land Ititl. i oiiniite. 




fifceods 

the Quantity of -j- Iiich^ ^^ 2, ^|/ or more Inches, each of 
wMcIi " beiag over it will afcend again, Thefe retro- 
.cellions-are frequent, and of all Varieties in- quantity- and 
duration, fo that- there is no jodgiog of the general 
courfc , of the Bubble by bare lolpeclioa, tlioogh you ice 
it., moving but by^ waitiog a Iktle tlroe* ' 

J. A'fmall Blail: of Wiod v/ill make the Bubble .de- 
■Icend; .a-Blaft that can\ be heard in a'Cliamber of the 
Town, will ienlibly force the Bubble downward. The 
Blafts of Wind fenOble abroad cauie many of the a- 
bovefaid Retroceflions, or Accelerations in the general 
Courle; as I found by carrying my Barofcope to a* 
Place where the Wind was Perce pi: ibie.; 

4, Clouds make the Bubble defcend; AfmallCIoud 
approaching to the Zenith works more than a great 
Cloud near the Horizon. In Cloudy weather" the 
Bubble defcending, a break ol* the Clouds ( or clear 
Place) approaching 'to t!ie Zenith^ has made the Bub- 
ble to afcend; and after that break had pafs'd beyond 
the Zenith a- confiderable Space, the -bubble again de- 
fcended. 

5, All Clouds (except one) hitherto by me obferv'd, 
Jhav43 made the Bubble to defceiKl- But the" other day 
the. Wind being Nortk^ mdtlm Courfe of the bubble 

dekend- 
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defcend-in J. I fiw to diti Windward a Largetliick Cloud 
ncKf toe 'ion.?vv3^ gnd the babble Itill descended, but 
as this Ouuiid drew near the Zenith k lumMthaway 
of the h ibhie making ic to aicendj and the bubble con^ 
tiii-ied ai eading till the C loud was all pafs'd, after which 
it ^'-fumed its htmcr defcent. It was a Cloud that 
yielded a coid iliower of fmali Haii» 
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